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Influence of Excavation of Zhengzhou Silt Foundation Pit on
Underlying Subway Tunnel
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Abstract: The excavation of foundation pit could cause the uplift deformation of underlying
subway tunnel in service, which would affect the operation safety of subway. Taking the
foundation pit near subway as specific engineering case under the condition of silt soil in
Zhengzhou East District, the specific mechanical parameters of Zhengzhou silt were obtained
through indoor geotechnical experiments, and a three-dimensional numerical analysis model for
the influence of foundation pit excavation on underlying subway tunnel was established. Then the
influence of foundation pit excavation on the displacement of underlying subway tunnel was
analyzed. The results show that the influence of foundation pit excavation on the vertical
displacement of underlying subway tunnel is much greater than the impact on horizontal

displacement. Compared with the condition of Shanghai soft soil, at the same excavation
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conditions, the vertical displacement of underlying subway tunnel which is caused by excavation

of foundation pit under the condition of Zhengzhou silt soil is much less. The vertical maximum

displacement of tunnel caused by pit excavation using conventional layered excavation method

exceeds the subway protection standard of Zhengzhou. The foundation pit excavation using the

scheme proposed through the methods of combining construction of uplift piles, block excavation

and timely loading can greatly reduce the influence on the vertical displacement of underlying

subway tunnel in service. The research results have guiding significance for the protection of

underlying subway tunnel under the conditions of foundation pit excavation in Zhengzhou silt dis-

trict.

Key words: subway tunnel; deformation; silt soil; excavation of foundation pit; vertical displace-

ment; numerical analysis
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Tab.1 Three-axis Isobaric Consolidated Undrained

Shear Test Consolidation Stress
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Fig.2 Stress Path of Tri-axial Test
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Fig. 4 Diagram of Numerical Analysis Model (Unit:m)
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